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i 

4b^^t|*£tt*t#iaiii§**«^^ft*l^Wi£^ ' a ffi 4b 

4J#fcfc*&tft#(*l4btf)^flr£4*jt£ • # ^ & ft % - 
#&&£^/fcl&&#(ll4b,fc)^iai£&^^&$fc^# — & 
# #J ft ^ # ^ t£ ^ 4t /f l& 'ft- tt P£ 7'J & *SL t a a a ^ & 

M«Rrjt^-^-«4l.#^ & ^ i n M ^ *P 4b 4fe # J» t 
& ^ j| ( #.j *□ : & ) # £ Sl M > ^ % W #L #r 3 ^ # «. £ *I 
A3 & -&0N0 -fr t flKSTI, shallow trench 

isolation) ft #1, Rr jL & 5# ** 4l i& & 03 ( ST I corner 
Recess ) Bl m jL & j# *f Sfr & & & ^(Thermal process) 

t ^ 3£ # & 31 *t $r Jfp(ST I profile)^^^/r^^.^la-4iL 
(Dislocation) » 

3L > ( - ) - n ft & m % : %12 m 

^ ' 3£>C# B £*?i-ic (# a ^^^h ' Method of fabricating an nitride read only memory) 



A process of fabricating a nitride read only- 
memory is provided. The invention is characterized 
by using the polysilicon layer as the polishing 
stop layer. Also, another feature of this 
invention is forming oxide materials between the 
polysilicon structures in the memory array region 
such that the reaction between the semiconductor 
substrate and metal (such as cobalt) during 
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1 0 - f e. «lt ft £ * : 
2 0 ~ it it d '* 
30 - i. % & *k ; 

100- + * « * # : 

106 >«i^#j|tg Jdi ; 

I 1 0a~ «. «t « * - * # ; 

1 1 Ob- * — * « ; 

I I 2-ONO % M : 

114~ t B B a ^ 7t i 

12 0a - & It yf ; 

122- # n ^ ; 



7^ » &3L-S£ a /3#ilr (& a ft£1& '■ Method of fabricating an nitride read only memory) 
salicidation of polysilicon can be avoided. 




' &&&& 



a 



#ftBto: & 

5 *m#ft° 
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i > &Wi!L*n (1) 

& & W & % M ifc - & 4t & & tz ?L *l M * & ' 4* 

it#*fS&(Sj^^^^ » « ^ I t .1 i a°o 1 $ " 

[if tf] 

*###l£**ti*+ ' fl 4b «fc 1* f& -It to ( N ROM 
) ^#^*&^^©7tl996^» itb #f ^ 60 # # 11- f & 'It It & % 
4& 4ft ffl ft 4b - & 4b - $L 4b (oxide-nitride-oxide, 0N0 ) 

I^^Wft^tl ' * ^ ^ a a a H X. t 'J^l/ ^ i ^ t t 

60 ± # * * ' B^fL*b4fc^lttZ.te*^&***«i*-t6(i 

& m ' «L 4b «fc f* te, -It It ^- * * 4£ 7t ( two b i t ) 4l £ 
multi-storage) • ii J- *L a 1st ^ 4& M. & -k° M 
16. -ft ( f 1 ash ROM ) It fflj * - |SjB^^^^-i|rJ»«ti£-4a*. • 

& & $l ^ tfj • s * ' s t ^ f n x f m la ^ I 

B a a ^(system on chip, SOC) 6<j & # # & » & £) tZ ft > 

^ t& 'It 7t # & - # ^ J& 70 # ' ISJ HL 4^ >£. JSJ - B 9 a >{ t ' W 

4£ ra - B B a Ji ^ & ^ t & -It it a ^ 4f ffc <t s& 

(mixed-signal circuits) • *o£.£@4M'J #5, 908,311 St 
* •fte,^dJ$L^>S.^4t«t««S-t&^"l5fe t a -It It 60 >T 
^ o 4a ^ ^ 4fe M *& ft ft * & 4b #r "fc tf l& -It It -fc # *fc « A >S 
ffl _L 60 * [5] . *o 4=T U A £ ^ & 4b $7 It t& *lf It « A a- ^ 

[ # ^ 1*3 S ] 
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3. « (2) 

& ^ > J-X ffi 4b u a it it JL & 1 • 

& B a a ># #*. & te. -it & Jl ^ ^ 7t & ' it *•] ffl a B B ^ ^ 

m m. R ( ft 4b % ) ^ «f- £ 4f jL 4 • ( 2 ) *'J ft & & Jk ( ft 

4b /f ) >K *t ^ it it IS. ^ «L *c #1 $ - * 4t # 13 ' ft m i& 

ft 4b M m ^ f£ 'It ^ f# ?'J ^ ^ t ^ t a B a ^ & ft ffl « Br jfc. -f tf- 

It * # ^ a B a ^ & ftn^ty 4b + W -to: 

* i. bl m • (3) *j ft * -SiOno ^mja-aantcsTi, 

shallow trench i so 1 a t i on ) ft #] • «, Ffr jL ^ *# Z- it II 
PS ( ST I corner Recess) ARFjt^jl^^t^^^iS^ 
(Thermal process) + f£ ffc. # & >& ft *fe (ST I profile) 
^ #r £ £ #J ^^(Dislocation) • 

# _t i£ ^ a ft J* # «. ' # m. 4£ - & H 4b to °% It 
f t -It ft 4L *L it 2r * ' t£ 3r ^ T # J» : 

(memory area) A — iH it 1^ ^(periphery area) '> 
(bit line mask); 






0389-8356TWF(Nl);P920056;UOFUNG.ptd 



?6I 



JL * %WVL*ft (3) 

rfo lib s j& a fa 7t $i ^ m + # *t & m # t ^ ono tf- 

^*,-«^.36*B*^tt*IL^-t. ' £ t * ~ & * B 

Ifc i% ^ ft S # *. ® ^ & - ONO ft € ' « ftl*1£ 
>rL f - f B 9 B ^ I *MlONO ^ f IIj-x 4 ^ 1 1 i $ 
it # &l 4k M i% $L & & % a ifc it it ttEJi t ^&*lt 40 

JL £ ^ to 7t $L ^ & a a a & # ^ ^ 7t ' J- ft ^ it it 

B * * # I*- * ^ « 41 «t 48 9 - j» *t ^ 4H b b b ^ > it © T * 
^ «M ^ )t # ^ t a a a ^ ; a A 

fcmm.&&&^it$ti®%->%^&Miz i \£~&i&^ : £?i 

Ml W /& — # - 

^ is 4t i£ *g, * # ' U & feftZLiZ ixL 4t H 

J£ ^ to Mi f-1 ^ /& # Mb £ ; 

ffl; 

£fe I'J £P t£ 41 a 9 B ^ M ^ t£ ONO ft % M «S it} *t 
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i - #«Wtt.M (4) 

#(wel 1 ) (a Ml • 

& t ' 4fc it & # H * - *t & ^ a /£ > J. M & 

4r € >f - IL 4b - H 4b - ft -fb ( ONO ) >f • fffj ^ to ^ # * 
«L b 0 h ^ ft & & - 

& 41- H 3 4l _L 14 * @ - «. * ^ft ttlfeH'fl 

m % 'It ' T X 4* #■ tb *t «fe W 'ise.^^l^®^'## 

[ * m, * a ] 

a T ii ^ II J'U 1 2 I t f I, ^ $ It t& -It 

7bjfcL34^-*^-1t«fe^J • 1t & » t # ,1 I 1 I > «: 4& - -f 9- 
ft A. # 1 0 0 ( *i : P 31 * & ^ ) — tUftSi* 

10(memory area) i - iti|:ll.^20(periphery area) • 3- 
i£ ^ ft ^. # i% & — ^ ft *&$ft(silicon-on-insulator, 
SO I ) & & A - # & ft ta. & • ***&JMbife.j»**l>»102 
/&-S:^^^ft&#100Ji ° ^ # # $ 2 SI • *»] fll -- It $L 
^^^ft>fl02Ji4Ll&'lt^^ l ^^^,ffl#'fb^-^ia>tl04 

la^^-WoaiJiLffl^^t^^tTLMLaiJjL . *a to & 

*r — •fefcilEi^.&jg. (rapid thermal annealing, RTA)ffi^ 
4b *i ifc i£ * ^ t ^ # & 4fr • 

HrfjN32#L^(M*a:3*l&^- ' *t # ^ ) *fc ^ ^ 31 *t 1® Ml 
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JL > (5) 

106 • i% m & *M 06 *p 1L it It t& % & ^ to it & • 

«t & ft * * *i & *# ft % % ~ * n§. si $ 1 0 8 ^ A ^ «■ ft 

>f 1 0 2 _t • £. t # — jfciaiB*108*«.it'«* — Hfl ol08a*>" 
it it S 4&20 _L > #»J ft itb & m. m $ 1 08 VSl 4k &\ ¥- & • «. 5. 
A * -7- «k I'J *(R IE ) & A «. .*t #1 #-j*4fll0a*p-£ — >* 
flt 1 1 Ob • *t«^L*fc.-ilB*-3t4tllOa^fflaBl%itiifii* 
'2 0/&?£&4@€'I4M.£fc#iii&lli&30 ' ^ ^ # 3U SI • it 
l&HjM08J|**7frfe»lfe*J.«|l4£i&*jt ■ J* & ' 

■k° % 5 n ft . * - it ^ONO *r € >i 1 1 2 ^ ta 'It & 
^,10i-x^itit^^.2 0^^#JilOO ' & 

*«LK^106iL4l.ib«i9 - *4fH0aA*— *«110b4L + 
* It & #100 Jl • i£ONO *r <t £ 1 1 2 *■] ffl HM^r^^j&ttjf 
& # tf* ^150 5.250 & * ' * t 1£ ^ ft 'ft ,# >f *r ^20 M. 

150 *Bt # ' ^^^^^^^#^^2 05.150^^ • rfij t£ Ji ft 
4b M M- %. # 4r ^30 5.150 «fc # • #'J ffl t£ /& * ^ & * #(STI, 
shallow trench i so 1 a t i on ) ft #4 4^0NO if- % >§ 1 1 2 > a P^r 
jh&jfc**^3£fcEJF&(STI corner Recess ) ,51 P>fir jL & i& *# 
^ t ^ ^ i§ ^(Thermal process) tt!ffft.#)&j;&#|&J# 
(STI prof i 1 e) §t & ft M. £. #3 & ^(Dislocation) • 

& fa & & & t&ios ^ + ft & u m ft *r ^ONO *r € >f 

& ' a ^ /& #. 4& 6 J- ^ e 4L SL a A fa TO ; gr t ^ J& 
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i » #a^ue,a^ (6) 

-It £ J£ 1 0 ^ J£ j% s£ 4* it £ J* 1 0 6 _L ft ONO <fr % & 1 1 2 # 0 

m utt tt -it it ^ w & ^ « # • 

*T*«r#.J»#6B ' J» # * a B a ^ * ^ONO ^ f | 

1 1 2 _l ' a^«ia*ai*i04L«ai l ^ 1 ut^tfii*io6ji^j&^ 

tl Ml 1 1 4 ' itb & ^ Jt 1 1 4 # «fc^«Mt#(H.'fb^)^flf 

^ # jh >f • 

# £ • *p 7 B Hfr * ' #jfc-*l&B*116:W>#*tt4l. 
A ^ # 1 1 4 _L - «jfe|B.B*116ffla^At&'|ft£^t^-«i^ 

110a t^ta a B «j'#f4^i^ « £K ' *•] ffi * l& B & 1 1 6 
^ *•] * £ ii it # *t ** £■] 6#i^ta d B ^f 114af {tj ONO 
#112 » ii © T ta 'It & t m ft 3. * If # n *I A ^ # 
1 1 4 Sk $t ^ ^ it Ml 

#j A ^ l l 4 • *7**£4t^£8Bt«*L'ft 
•It ft 4l * » * * J* # 9 - 1 0 fl • * + *9B*-4fc*t&* 

(A^,io>5LiaitiE^.20^^aD^L7rffl ' * t iatt £ *io t & 
& ft e # #i 4l *t >riL it mi i o 6 &. m ft -f- *r # *j ^ ^ 

it Ml 1 1 4 » flQitifS^ 1 &^^.*t'fli±t{rS122A^.*L^a€'I4 
fif.^^^#110a • «i«10H4ib991f tftttS^Ttt 
9 - 9 Ml «. \J) T 4l *J © B ' *t«**ftlt i£ 4* ft # ?»J ^ 
to it Ml 1 0 6 ' i£ -fit 7t Ml m h tt. ^ # #l #/ ^ 4- Ufr m. & # 
100 • to to to Mil 06 & & #10 0 _L M % -ONO -ft- € >§ 

112 > ^ tg ft t # Ji 8'J Jb *t # it & ^ to it Ml ?t Ml 
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i--Mt£«fl (7) 

114 > ft t& & & & & W *l A * %i & & mHllS • • 

& tit $- & %u m ' >tl ft m m. u m *» ft 4b >§ 1 2 0 a ^ & 

afc-ffl«-3fc*tllOa + «liL4fciaii£ ^.20 *I & 4@ € Rib £fc # 
i ^ H J£30 ' J£|S)fl£>7C 120b 'It £ Ok t ^ ^ 

*.&rBljfc*#115(£10ffl) ' # 1 0 IB #r tf • & # 4 4b 
fi^lUa 4& it # pa. <t 4l & a t *'J ffltgsjtjft^^TtMi 
W j£*#1154^#a#l#120b( ^ II 7F ) 4^ £ 4- tSff4^.#1004Lit 

• fln i£ *& 3£ # it * & — ft 4b $c >7l ft 
4b & &te%lft &(HPCVD) %, ik ' # m 

ffl t a B B ^ f 1 14 I, ^ f # jh f W It * ^ t ^ IS # ' 3t ^ 

it if & ^,20 4: 130 t ®T^«llt^^-*# t^Lffit 

>f 120a a#fci&«tel%#^ffl&;^t&te®J*10+©T£.*t4B 
«t ^ 41 4b J|t £ ^ ft ft 1 2 0 b » m ffl & ^ J- 4^ 

^, jgj- £ ^ jt ,f 1 1 4 , a 4b ^ ^ >^ vk ^ *§. 4b « £. # 1 2 0 a • 

120b • 

* & *fr ^ AS * 1 2 ffl • * 'J ffl & ^ # it # 44 lil'J 130 
t ^ t a a a ^ f 1 1 4 ilONO £ 1 1 2 « & itJ - W -f t£ It & # 
100 ' J£^*i^>£^/&#(ai&122 • 

* # «yf H & _L it ^ $L a 2r s*. a ffii 4b it efc # S *° ^ jft ^ 

&m ' & m m $l & v m m «t & ^ it & - jsl «g, #. >§ ( ft 4b 

M)^QtJ§ftjtJ§! ; ji ft |5] n£ St $fc Mt ,# ( ft 4b >f ) it 

^ H a 4t ^ na. M >f a ^ ^'J 4t ^ 21 ^ 1 ^- m &. m jL ^ # 4l 

^>|4b; ^'J ffl i£ ^ -R: ^ ^ & *#(STI, shallow trench 
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i * (8) 

isolation) ft #J ^ONO -fr t % » Rr jL & *f ^ it & CO & ^ 
(STI corner Recess)Al^jL^)Ht^t**'^i§^ 
(Thermal process) t %l & $ # & M ( ST I profile) 
Ht % fH £. £ #J It ^(Dislocation) • 




£1-8 - 10-12 @ &&7F&®W$L4b%i°%iktZ 'It §4: £# 

i o - t& *fc ft & ; 

20 - i& i& IE j£ ; 
30 - i H ^ ; 
ioo~ 4- * it * # ; 
102- Q il * ; 
l o 4 ~ it ia ® $ ; 

104a- £ - m a ; 

10 6 ~J£ft3,jftitl&J* : 
1 0 8 - & ia n * : 

I 0 8a~ $ ~ ffl n ; 

1 1 0a~ *t -tt * - 4# : 

I I Ob- % ~ m *t > 
1 1 2-ONO 4h « ># ; 

114- & a B a ^ *( ^ 7t *) : 

120a, 1 20b~ *g, J& 4f ( ft 4b >f ) : 
1 22, 1 24, 1 26- S ^ ; 
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1. - IL -fb $7 "fc tk tL -It tt(ni tr ide read only 0 
memory, NROM) M & IT & ' t£2r*&*£T : 





It « 


- * * 


It 2k # 


' S£ & # 4t 




1* 


(memory 


area) -5. - iH ii 


III ^.(periphery area) ; 








- «r *. 


% ifr i% 


t£ It L # _h 










t a -It 




t £ ft ft ># _h ^ 


^ ^ 41 & ^ — 






- it 


* n 






41 & i& ft 


•^^ ?'J ^ ^iL 7C it 




(bit 


line mask); 










^ f£ 




It 


& # t 


ife 4t — -f" # 


t t fl ' ft. ^ # 


& to 




e£ 


-fit yt 


& 


it f- a. 


£ ^ te, 'it it 


i ^ t a ^ i t 




$t ft 


JL -f 1 


ft 4l 




'fi 












i£ fa 




& it 5- 












— H 




^ * n 


^ « ft #L ># 


i . # t # - it 


* n 




it $k 


m % 






^ it. H * t 


> 








St $ 




W o it 


# «k £>J t* -f 




#1 $ 


- m 






- * 


4t ^ ^ 15 H 
















i i t f 1, 1 


> 










It 


& # ^. 


© ^ ^ -ono ^ t ^ ' a f i ^ t e, 


•It £ 


^ a. 




it 












SC. 4* 


- «t 


a 
as 


& % &r 




i « 


- A 


i* $ 


~ 














it # 






t£ $L BB 


>t a ^ n t a 


■It n j* t m & 




it 


^ -fit 


it & 




$k b% 


M ^ f£ ^ ^ 7t 


^ ' J- |SJ ^ |g 


it it 


IS 


t # 


fife- * 


£ ^ t£ 






T * 
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& M ^ & - « m # ° 

js 4b m m m. # • u & m it $tm % - *# & t£ ie, -it & 

^ to Mi « ^ & *# ft?. ^ a ; 

^ A it si m. *tk m * ft «. # d a* *t 4a % - *t 

Ik £'] £P ^ t£ «f B ^ m & t£ ONO ^ % & U & dJ & & 4® 

#(wel 1 ) la ^ • 

3 . *»ttfr**'J!£ffl3M#/9ri£4LH4b4fc''fc!* ^ 'It- It 
ft Si 36T . *ttt-f*ft*#A*-^*A • 

4 . 4pttt#*(ll£ffl#l*m3i4LfL4b4fr^t*fcte*ft*L 
ft 5k * & ' * tt^f ti##.^-^t^t 

( s i 1 i con-on - i nsu 1 ator , SOI)^/!, ° 

5 . *» f ft * *•] fe, ffl ^ 1 flf it 4l |L 4b l£ f£ -It tt 
ft i£ 2r • *ttt**l 4b *ta?*&J& • 

6 . *»t**# , JI&ffl*l«m3fe^lL-fb^-fci»-te.*tfft4L 
ft it * ' &**SJ£ifc6<j3 E 7b&*l**SL ^N- 32 & t£ 
It * # ffij ^ /& ° 

7 . *»tW#*lftIB»l*m3t4LlL'fb4fe«^l»1&*«t4L 




0389-8356TWF(Nl);P920056;U0FUNG.ptd ^ 15 K 



*: * tUMMHttlll 

it 2f * ' &*ias&*te/ttfi^#L^^*fL*L5&'& ^ONO • 
8 . *»t*##'Jftffl*iJJimst^.lL4b^-iittta * it 

■ 3B. it 3r & • ^tttaj».^.<tt./bML4Ll^ J f-#tt.il5&# ^ONO 

it 2r * • ^ttt^A^^fi-^f^fttaiftftfi,^* 
— •fci&Ej^j&^Crapid thermal annealing, R T A ) fl! 
4b ^ f£ ^ t ^ # ^ #7 • 

10. *»t^**lftB#l^imit^lL4b^«*l»ia**4L 

11. * t 1t#«l£IB *M */*Ut^ *L 4b tt^lt 

|!L ^ >5r * ' £ t t£ONO ^^/t/f&# ^^150^250 $:* • 

12. *» t tf # *'J f& S #l:£/^i£^!L4b^«fcf**&'|fc*4*L 
& it 3r ' * * tgONO <r « H & j& ^ & # 1*3 #J « I 5 * jL 
&}£*#4Li£fcKJF&(STI corner Recess) ° 

13. ^ttf#^J|&®^l^mit^lL'fb#/'^ltte.'lt^^ 
$L it >5r . * t t£ONO «tt»jh 
^ *# ^ & i* *t7 & i& ^(Thermal process) t #j & j£ 
#|&J#(STI prof i le) ^ ^ #r ML £. # tit ^(Dislocation) ° 

14. *»t^#jMI£ffl*l«/9fi£4LlL'fb«7-fc1*ia*Hlt4L 

$L it ft & ' & 4b • 

15. ^*1fr*-3MI£ffl£l#mife^lL4b4&^t**£«*t^ 

it 3" * • * ttta a a ^| ai##^tB a a«; • 
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* > f tMMHfcflB 

16. *>t «|jfjftK *l*/ifrafc:tlUb 

H ife 2r * • * t t£ <6 Mt A # * ^ « & t * 4b ^ a *a >^ 
(HDPCVD) ^ A • 

17. *p f tfr -* *•] ft ffl *2J|i/tfifc4L*L 4b 

$L ife 2r >ir ' * t t£ #g, $jt £ #. * 4b ^ & M flf £ * 4b • 




102 



100 



% 1 



10 



20 



-H 



104a 



104 



104 



102 



I I J \ I I 

U U U U 



\ 



\ 



100 



106 106 106 106 106 



30 



10 



20 



112 



110a 110a 110a 110b 




106 106 106 106 106 



30 



10 



20 



114 112 



110a 110a 110a 110b 



LJ u u 




\ 



WTI 



100 



106 106 106 106 106 

% 6 



• ■— ■•~ - -v- srr»r -if— *»- 



30 



10 



20 



112 116 114 



116 116 
110a 110a | 110a I 110b. 



U U U 



\ \ \ 
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